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(57)  Device (D) for the controlled tilting of the driver’s
cabin (C) of a transport vehicle, of the type comprising
actuator means (4) acting on said cabin (C) in order to
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spondence of at least a front part (CA) of said cabin (C)
and suitable to wrap around said motor means (5,8,9).
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Description

Application field of the invention

[0001] The presentinvention relates to a device for the
controlled tilting of a driver's cabin of a vehicle.

[0002] In particular, the invention is advantageously
used for facilitating the controlled tilting of the driver’s
cabin, in order to allow the direct access to the engine
compartment of a transport vehicle, such as, in non-lim-
itative examples, a truck or similar used for commercial
or industrial transport, or as a specialty vehicle such as
a fire-fighting vehicle.

Description of the prior art

[0003] In the field of commercial or industrial transport
or of specialty vehicles, it is known in the art to use ve-
hicles whose driver’'s cabin is placed over the engine
compartment and is mounted so that it can be tilted, gen-
erally in a forward direction around a horizontal axis or
pivot that is parallel to the front axle, in order to allow an
easy and fast access to the engine, during the mainte-
nance operations with the vehicle stationary.

[0004] At present, the controlled tilting of the driver’s
cabin is performed by means of one or two hydraulic cyl-
inders, which are usually fixed, by one end, to a side point
of the bottom of the driver’s cabin, and, by the opposite
end, to the vehicle frame, in order to provoke the cabin
tilting by rotating it up to a predetermined limit angle of
elevation which corresponds to the maximum allowed
tilting. The cylinders may be manually operated or, pref-
erably, they may be operated by means of an appropriate
electric motor.

[0005] The dimensions of such cylinders must neces-
sarily be such that they can bear the weight, thatis usually
high, of the driver’s cabin.

[0006] Moreover, itis necessary that the driver’s cabin
is reinforced in correspondence of the point where the
cylinder is fixed, in order to bear the thrust forces exerted
by the cylinder itself, and the dynamic stress drop, which
contributes to a further increase the weight of the cabin
itself, and which often causes structural twists of the cab-
in, especially on the side where the cylinder is present,
when it is the only one.

Summary of the invention

[0007] The aim of the present invention is therefore to
overcome the drawbacks of the prior art described above.
[0008] In particular, an aim of the present invention is
to provide a device suitable for the controlled tilting of the
driver's cabin of a transport vehicle, which is light and
easily applicable to the solutions known in the art.
[0009] A further aim of the present invention is to pro-
vide a device which facilitates the tilting of the driver’s
cabin of a transport vehicle by means of a dual dynamic
action up to the maximum angle of elevation.
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[0010] According to the present invention a device for
tilting the driver’s cabin of a transport vehicle is realized,
of the type comprising actuator means acting on said
cabin in order to allow the rotation of the cabin itself
around a horizontal axis; the device being characterized
in that said actuator means comprise motor means and
belt means operating in correspondence of the profile of
said cabin and suitable to wrap around said motor means.
[0011] The subject of this invention is in particular a
device for the controlled tilting of the driver’s cabin of a
vehicle, and respective vehicle, as described more fully
inthe claims, which are anintegral part of this description.

Brief description of the Figures

[0012] The technical details and the advantages of the
invention, according to the purposes mentioned above,
will become more clear from the following detailed de-
scription given with reference to the figures attached
hereto in which a preferred but non-limitative embodi-
ment of the device, together with alternative embodi-
ments, are shown, in which:

- figure 1 is a schematic view, with some parts re-
moved for the sake of clarity, of a preferred embod-
iment of the device according to the invention applied
to a driver’s cabin of a transport vehicle, with an en-
larged view of a first alternative embodiment of a
detail;

- figure 2 shows a perspective schematic view in an
enlarged scale of a detail of the device shown in fig-
ure 1;

- figure 3 shows a diagram of the forces developed
during the tilting of the cabin, and an enlarged view
of the pivot around which the cabin rotates;

- figure 4 shows a perspective schematic view in an
enlarged scale of an alternative embodiment of the
device shown in figure 2.

[0013] In the drawings the same reference numbers
and letters identify the same elements or components.

Detailed description of preferred embodiments of the in-
vention

[0014] With reference to the attached figures, D gen-
erally indicates a device suitable for determining the con-
trolled tilting of a driver’s cabin C of a transport vehicle,
in order to allow, for example, the access to the engine
compartment (known in the art and not shown) that is
placed underneath.

[0015] According to whatis showninfigure 1, the cabin
C, starting from its normal position (indicated by a con-
tinuous line) with the rear part CP being fixed to and rest-
ing on a retainer 2 fixed to the frame, can be tilted around
a horizontal axis or pivot 3, mounted on an appropriate
support 1 in correspondence of the front part CA of the
cabin C itself, under the thrust of actuator means which
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are part of the device D and which are schematically in-
dicated by 4 in figure 1.

[0016] According to whatis shown in figure 2, with par-
ticular reference tothe enlarged view, the actuator means
4 are suitable to act on the cabin C, and comprise in
detail: an electric motor 5 connected to a pair of winches
8 and 9, which are mounted in correspondence of a cor-
ner S1 of an external part, preferably, but not limited to,
a front part, of the roof T of the cabin C.

[0017] The winches 8 and 9 are reciprocally disposed
on the opposite side with respect to the electric motor 5
itself, and operate in a opposite directions with respect
to each other, for example by acting on an appropriate
remote control 15: they rotate around their own axis of
rotation, under the thrust of the motor 5.

[0018] According to what is shown in figure 2, the ac-
tuator means 4 further comprise a first driving belt 10
whose first end is fixed to the winch 8, and is partially
wrapped around the winch 8 itself, while the opposite end
is fixed to a rod 12, preferably mounted in correspond-
ence of the front part CA of the cabin C. A first end of
second driving belt 11 is fixed to the winch 9, partially
wrapped around the winch 9 itself, while its opposite end
is constrained to a fixed support 13 on the frame of the
mentioned vehicle, in correspondence of the rear part
CP of the cabin C.

[0019] Thus, as it can be seen in figure 2, each belt
10, 11 defines a respective slip path P1,P2 around the
external profile of the cabin C according to the respective
traction direction V1,V2, V1 being opposite to V2, under
the thrust of the respective winches 8 and 9: the path P1
is linear, while the path P2 is substantially L-shaped be-
cause of the presence of a pair of diverting pulleys 14
placed in correspondence of a corner S2 of an external
rear part of the cabin roof C.

[0020] In orderto compensate for the different lengths
of the belts 10 and 11 during the controlled tilting of the
cabin C, the actuator means 4 may be provided by a
differential gear 6 coupled to the motor 5.

[0021] The device D further comprises spring elastic
means 7 acting and disposed on the mentioned pivot 3
and suitable for facilitating the tilting of the cabin C which
is performed by means of the aforementioned actuators
4 around the horizontal pivot 3 itself.

[0022] Specifically, the elastic means 7 are appropri-
ately loaded so that they can assist the thrust of the ac-
tuators 4, with the belt 10 pulling (towards V1) and wrap-
ping around the winch 8, for the forward tilting of the cabin
C, namely by facilitating the counterclockwise rotation
shown in figure 1 (arrow K) of a barycenter point G of the
cabin itself in order to reach the neutral position G’, in
which the cabin C (in position C’ indicated by a dotted
line in figure 1) is in a position of unstable equilibrium,
having G’ vertically aligned with the pivot 3.

[0023] In addition to such position of equilibrium and
up to the limit angle of elevation, namely in a point G” in
addition to G’, during the rotation according to the sense
ofthe arrow K, the elastic means 7 are suitable to oppose
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to a further rotation of the cabin C, in combination with
the restraining action performed by the actuators 4, with
the belt 11 pulling (towards V2, opposite to V1) and wrap-
ping around the winch 9.

[0024] With reference to figure 3, FA indicates the
trend of the overall force to be exerted for tilting the cabin
as a function of the tilting angle a. As it can be seen,
when o = 0 (cabin at rest) the force to be exerted is max-
imum. Then the force decreases up to the value 0 for o
= o (G) in the point of unstable equilibrium, after that it
inverts the direction for angles o > a/(G’), up to the max-
imum tilting at the value F, corresponding to the angle o
- o(G”). An equivalent representation can be seen in fig-
ure 3 showing an enlarged view of the pivot point 3. On
the other hand, FB indicates the force trend of the spring
elastic means 7, which is equivalent to FA but has the
opposite sign. The way the elastic means 7 are loaded
has to be pointed out. In the cabin neutral position o(G’),
the force Fg has value zero and it is loaded in a direction
up to the maximum value Fg when the cabin goes down
in the position at rest for o = a(G), while it is loaded in
the opposite direction up to the value F when the cabin
isin the tilted position foranangle o= 0(G”). Suchloading
occurs without any need for external energy, being de-
termined just by the cabin’s weight. In absolute value,
FA > FB, therefore for tilting the cabin it is necessary to
apply a further force contribution F. by the actuator
means 4, whose value must be higher than the difference
FA - FB.

[0025] According to whatis shown in the enlarged view
of figure 1, the elastic means 7 preferably comprise, but
are not limited to, a leaf spring 7 of the single-leaf type
with folded ends. According to further alternative embod-
iments, the spring means 7 may comprise a leaf spring
of the folded multi-leaftype, or a helical spring, oratorsion
bar spring.

[0026] In all the possible alternative embodiments, the
person skilled in the art is able to choose the type and
the dimensions of the spring.

[0027] In a further alternative embodiment shown in
fig. 4, two electric motors can be present 5’, 5" with their
respective belts 10, 11’ wrapped and unwrapped in op-
posite directions. For example a motor 5’ is fixed on a
retractable rod 12, or on a first end 14’ of the cabin’s
profile, and another motor 5” is fixed to the end 14 of the
cabin’s profile, or on a fixed point on the frame. The belt
10’ wraps and unwraps between the motor 5’ and the
end 14’, while the belt 11’ wraps and unwraps between
the motor 5" and the end 13.

[0028] The electric motor5’ may bereplaced by acrank
for manually operating the respective winch. In this case
the end 14’ is provided with spring means, for example
a torsion spring, which is loaded during the tilting oper-
ation.

[0029] The electric motor 5’ may be replaced by a tor-
sion spring which is loaded during the tilting operation.
The cabin return is then determined by this spring pulling
on the belt 11’, when the motor or the crank 5’ rotates in
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the opposite direction and releases the belt 10'.

[0030] Further alternative embodiments may include
motor means, like the aforementioned ones, on both
sides of the cabin.

[0031] Itis worth noting that the mentioned rod 12 can
be retractable under the cabin C, as well as all the afore-
mentioned components of the actuators 4 can be inte-
grated or hidden in the structure of the cabin C itself. By
introducing the aforementioned actuators 4 and the elas-
ticmeans 7 acting and disposed on the pivot 3, the device
D according to the invention generates the following ad-
vantages:

- recovery of the kinetic energy deriving from the
weight of the cabin C,

- replacement of the hydraulic or pneumatic cylinder
used in the solutions of the prior art with more effi-
cient and lighter means,

- reduction of the overall weight of the cabin C,

- easier and faster tilting and repositioning of the driv-
er’s cabin C in its normal position.

[0032] The invention thus contrived can be subjected
to numerous variations or modification, without departing
from the scope of the invention; moreover all the details
may be replaced by others technically equivalent.
[0033] From the description set forth above it will be
possible for the person skilled in the art to embody the
invention with no need of describing further construction
details.

Claims

1. Device (D) for the controlled tilting of the driver’s cab-
in (C) of a transport vehicle, of the type comprising
actuator means (4) acting on said cabin (C) in order
to allow the rotation of the cabin (C) around a hori-
zontal axis (3); the device being characterized in
that said actuator means (4) comprise motor means
(5,8,9)andbeltmeans (10,11) acting in correspond-
ence of the profile of said cabin (C) and suitable to
wrap around said motor means (5,8,9).

2. Device according to claim 1, wherein said motor
means comprise winch means (8,9) coupled with re-
spective motors (5) in order to determine the rotation
of said winch means (8,9).

3. Deviceaccordingto claim 2, wherein said beltmeans
(10,11) comprise at least a first belt (10) fixed to a
front portion of said cabin (C) and wrapped around
at least a first winch (8), and at least a second belt
(11) fixed to a point of the vehicle frame (13) on the
rear side (CP) of said cabin (C) and wrapped around
at least a second winch (9).

4. Device according to claim 3, wherein said at least
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10.

11.

12.

13.

first and second belt (10,11) are suitable for exter-
nally defining respective slip paths (P1,P2) around
said cabin (C) in respective opposite traction direc-
tions (V1,V2).

Device according to claim 4, wherein said winch
means (8,9) are placed in correspondence of at least
one corner (S1) of an external part of the roof (T) of
said cabin (C).

Device according to claim 5, wherein an end of said
at least first belt (10) is fixed in correspondence of
at least a rod (12) connected to said front part (CA),
an end of said at least second belt (11) being fixed
in correspondence of at least a support (13) that is
fixed in correspondence of said rear part (CP).

Device according to claim 5, wherein an end of said
at least first belt (10) is fixed in correspondence of
at least a front cabin support (14’), while another end
can be wrapped on said first winch placed on a rod
(12) connected to said front part (CA), an end of said
at least second belt (11) being fixed in correspond-
ence of at least a support (13) that is fixed in corre-
spondence of said rear part (CP).

Device according to claim 2, characterized in that
said motors (5) are electric motors, possibly being
coupled with at least a differential gear (6).

Device according to claim 2, characterized in that
said motors (5) are a manually operated crank of the
respective winch.

Device according to claim 2, characterized in that
said motors (5) are a torsion spring that is loaded
during the tilting.

Device according to any of the previous claim,
wherein elastic means (7) are suitable to act on said
axis (3) in order to facilitate said tilting in combination
with said actuator means (4).

Device according to claim 10, wherein said elastic
means (7) comprise aleaf spring with atleast a single
leaf, or helical spring means, or torsion bar spring
means.

Transport vehicle, in particular for commercial or in-
dustrial transport, or specialty vehicle, character-
ized in that it comprises a device for tilting the driv-
er’s cabin according to one or more of the previous
claims from 1 to 11.
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